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;.,:'$70;! .(! N.E/60! =8! -4.,! $::61$)4! )$(! 6$:.;'7! 5.)61:$--06(! E1';!
($(1:$6-.)'0,! W.-4! Q$6.1/,! E0150-6.0,! $(;! 20$-/60! ,.]0,! 12! $C1/-! >LL! (58!
W4.'0!)1(,06Q.(E!-40.6!d/$,.I40%$E1($'!16E$(.]$-.1(\!
O0%-8!W0!,00;0;!51/,0! 2.C61C'$,-,!1(-1!"L!g5IW.;0! '.(0,!/:1(!:$,,.Q$-.(E!
-40! E'$,,! C$)*E61/(;! $(;! C.12/()-.1($'.].(E! E1';! ($(1:$6-.)'0,! 12! M>! (5! .(!
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;.$50-06\! @.5.'$6'7! $,! 1(! 2.C61(0)-.(I)1$-0;! '.(0,8! 2.C61C'$,-,! ,0'0)-.Q0'7!
$;4060;! -1! -40! '.(0$6! K?9I2/()-.1($'.]0;! E1';! ($(1$66$7,! $(;! $;1:-0;! $!
:1'$6.]0;! ,4$:0! -1! .(.-.$-0!5.E6$-.1(! W.-41/-!51;.27.(E! -40! ,-6/)-/60! 12! E1';!
($(1$66$7,! ZN.E/60!M!$(;!@=[\!P:1(!,-$.(.(E! 2.'$50(-1/,!$)-.(! ZNI$)-.([!$(;!
:$%.''.(8!$(!$;$:-16!:61-0.(!-4$-!)1((0)-,!$)-.(!)7-1,*0'0-1(!-1!-40!)7-1:'$,5.)!
-$.'!12!.(-0E6.(,8!)0'',!)1/';!$,,05C'0!,.5.'$6!.(-6$)0''/'$6!$6)4.-0)-/60,!1(!C1-4!
-7:0,!12!,/C,-6$-0,8!$,!60Q0$'0;!C7!)1(21)$'!2'/160,)0()0!5.)61,)1:7!ZN.E/60!
M[\!
30,.;0,! )1(2.(.(E! -40! 5.E6$-.1(! :$-4! 12! 2.C61C'$,-,8! 5.)61:$--06(0;! E1';!
($(1$66$7,! 4$Q0! -40! $C.'.-7! -1! E0(06$-0! 40$-! W40(! .''/5.($-0;! W.-4! $! '$,06!
C0$5!$-!i!j!>M=!(58!)'1,0!-1!-40!:'$,51(!60,1($()0!W$Q0'0(E-4\!+(!)1(-6$,-!
-1! 0'0)-6.)$''7I40$-0;! 5.)61W.60,8! -40! /,0! 12! -40651:'$,51(.)! ,-6/)-/60,!
:61Q.;0!5160!,:$-.$'!2600;158!$,!)1(-61'!1Q06!-4065$'!Q$6.$-.1(,!;10,!(1-!1('7!
;0:0(;!1(!:$--06(!E0150-67!C/-!$',1!1(!'$,06!:1,.-.1(\!37!/,.(E!d/$(-.-$-.Q0!
1:-.)$'! :4$,0! $($'7,.,! -4$-! 0($C'0,! -1! .5$E0! 40$-! :612.'0,8M"! W0! 21/(;! -4$-!
-05:06$-/60! .()60$,0,! :61:16-.1($''7! W.-4! '$,06! :1W06\! G'-41/E4! -40! '$,06!
C0$5! ;.,:'$7,! $! 4151E0(01/,! :1W06! ;0(,.-78! W0! 50$,/60;! -4065$'!
Q$6.$-.1(,!12!"=\<8!"<\c!$(;!=V\=!A!$-!-40!C0$5!)0(-06!$(;!c\>8!"M!$(;!"Y\c!A!
$-!.-,!:06.:4067!216!=8!M!$(;!V!5h!1/-:/-!:1W06,8!60,:0)-.Q0'7!ZN.E/60!V[\!a40!
-05:06$-/60! Q$6.$-.1(,! 21''1W! $! :$6$C1'.)! :612.'0! W.-4.(! -40! .''/5.($-.1(! $60$!
$(;!.-!;0)60$,0,!.(!"bK!1/-,.;0!-40!C0$5\M"!@.()0!5$(7!)0''/'$6!)15:1(0(-,!
$C,16C!Q.,.C'0! '.E4-8!W0!;0).;0;!-1!1Q06)150!:41-1-1%.).-7!C7!C0(02.-.(E!2615!
-40! -05:06$-/60! Q$6.$-.1(,! -$*.(E! :'$)0! 1/-,.;0! -40! .''/5.($-.1(! $60$! -1!
5$(.:/'$-0!)0'',\!!
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D0608! W0! -0,-0;! -40! $C.'.-7! 12! '1)$'! 40$-! -1! .(-062060! W.-4! )0''! $;40,.1(! C7!
,.5/'-$(01/,'7!C'1)*.(E!$(;!E/.;.(E!:61-6/,.Q0!$)-.Q.-7!;/6.(E!,:60$;.(E!$(;!
5.E6$-.1(\!N16!-4.,!:/6:1,08!W0!2.6,-!51;.2.0;!$(!0:.2'/160,)0()0!5.)61,)1:0!
C7! 60:'$).(E! -40!0%).-$-.1(! '$5:!W.-4! $!E600(!;.1;0! '$,06! ZN.E/60!@M[\!P:1(!
,00;.(E!2.C61C'$,-,8!W0!2.6,-!51(.-160;!)0''!,:60$;.(E!W.-4!'.Q0I)0''! .5$E.(E! .(!
;.22060(-! )1(;.-.1(,! ZN.E/60! >$8C8)8! #1Q.0! "[\!h.-41/-! '$,068! -40! )0''! ,:60$;!
0d/$''7! .(! C1-4! ;.60)-.1(,! 216! ML! 5.(/-0,! $(;! 2.($''7! :1'$6.]0;! -1! .(.-.$-0!
5.E6$-.1(! ZN.E/60! >$[\! 37! .''/5.($-.(E! )0''! ,/661/(;.(E! W.-4! $! '$,06! C0$5! 12!
$C1/-!M!5h8!-40!E0(06$-.1(!12! '1)$'!40$-!C'1)*0;!-40! 2165$-.1(!12!$;40,.1(!
,.-0,! .(! 1(0! ;.60)-.1(! $(;! $''1W0;! :61-6/,.Q0! $)-.Q.-7! .(! -40! 1::1,.-0! 1(08!
'0$;.(E!-40!)0''!-1!:1'$6.]0!0$6'.06!$(;!.(.-.$-0!5.E6$-.1(!2$,-06!ZN.E/60!>C[\!G,!
$!)1(-61'!0%:06.50(-8!W0!.551C.'.]0;!K?9!0:.-1:0,!1(-1!&S?I)1$-0;!E'$,,ML!
-1! :60Q0(-! 40$-! E0(06$-.1(! ZN.E/60!>)[\! +(! -40,0!)1(;.-.1(,8! -40!)0''! 0(-060;!
-40!'$,06!C0$5!$(;!;.0;!W.-4.(!'0,,!-4$(!-W0(-7!5.(/-0,!;/0!-1!:41-1-1%.).-78!
)1(2.65.(E! -40! $C.'.-7! 12! '1)$'! 40$-! -1! 60,-6$.(! )0'',! -1! $;4060\! G,! $! ,0)1(;!
0%$5:'0!12!)0''!5$(.:/'$-.1(8!5.E6$-.(E!)0'',!)1/';!$',1!C0!,-1::0;!216!/:!-1!
ML!5.(/-0,! C7! '1)$'! 40$-8! $)-.(E! ,.5.'$6'7! $,! $! W$''! ZN.E/60! >;808!#1Q.0! =[\!
P:1(! -/6(.(E! -40! '$,06! .''/5.($-.1(! 1228! )0'',! .(,-$(-'7! 60.(.-.$-0;!5.E6$-.1(! .(!
-40! ,$50! ;.60)-.1(8! W4.)4! 05:4$,.]0,! -40! 60Q06,.C'0! )4$6$)-06! 12!
-40651:'$,51(.)!5$(.:/'$-.1(,\!+(!C1-4!0%$5:'0,8!.-!.,!.(-060,-.(E!-1!(1-0!-40!
$C.'.-7! 12! )0'',! -1! $;$:-! -40.6! C04$Q.16! ;0:0(;.(E! 1(! '1)$'! -05:06$-/60\!
3'1)*.(E! :61-6/,.Q0! $)-.Q.-7! 5$7! .5:'.)$-0! -40! .($C.'.-7! 12! .(-0E6.(,! -1! -.E4-'7!
C.(;! -1!K?9!0:.-1:0,! .(! $!W$6506!0(Q.61(50(-\!G))16;.(E! -1!N.E/60!V8! )0''!
:06.:4067!0%:06.0()0,!$! '1)$'! -05:06$-/60!12!$C1/-!VV!kF!W40(! '1)$'.]0;!$-!
=\>! g5! $W$7! 2615! -40! C0$5! C16;06\! G'-41/E4! ,/)4! $! -05:06$-/60!
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)1660,:1(;,!-1!$(!0%-6050!:47,.1'1E.)$'!)1(;.-.1(8!)0'',!(0.-406!;.0;!(16!'1,-!
-40.6!$C.'.-7!-1!5.E6$-0!:06,.,-0(-'7\!!
!
7N47RQHSN4,
+(! -40! :60,0(-! ,-/;78! W0! 60:16-! $! ,.5:'0! $(;! )1,-I0220)-.Q0! :61-1)1'! -1!
5.)61:$--06(! -40651:'$,51(.)! ($(1$66$7,! C7! )15C.(.(E! ;00:! P^! $(;!
5.)0''$6! '.-41E6$:47\!30.(E!60Q06,.C'0!$(;!(1-!60,-6.)-0;!,:$-.1-05:16$''78! -40!
E0(06$-.1(! 12! :41-1-4065$'! E6$;.0(-,! .(! -40! Q.).(.-7! 12! )0'',! .(-062060,!
5.)61'1)$''7! W.-4! )0''! $;40,.1(! $(;! $''1W,! C1-4! E/.;.(E! $(;! C'1)*.(E! )0''!
5.E6$-.1(! .(! $! ;02.(0;! 5.)610(Q.61(50(-\! G,! 2/-/60! )4$''0(E0,8! .-! W1/';! C0!
)6/).$'! -1! 0%-0(;! -40! /,0! 12! ;00:! P^I$,,.,-0;! 5.)0''$6! ($(1'.-41E6$:47! 216!
;0,.E(.(E! E1';! ,-6/)-/60,! -4$-! $C,16C! W$Q0'0(E-4,! W.-4.(! -40! -.,,/0!
-6$(,:$60()7! W.(;1W8! ,/)4! $,! (0$6I.(26$60;\! 37! 1Q06)15.(E! )0''/'$6!
:41-1-1%.).-7!$(;! 2'/161:4160!:41-1C'0$)4.(E8! -40651:'$,51(.)!5$(.:/'$-.1(!
)1/';! C0! :0621650;! W4.'0! $($'7].(E! '.Q0I)0''! ,:60$;.(E8! 5.E6$-.1(! $(;!
;0-$)450(-! C7! 2'/160,)0()0!5.)61,)1:7\! #1601Q068! -4.,! $::61$)4! )1/';! C0!
$::'.0;! -1! ,:$-.1-05:16$''7! 5$(.:/'$-0! -40! $22.(.-.0,! 12! 1-406! )0''! ,/62$)0!
60)0:-16,! -1! -40.6! 60,:0)-.Q0! '.E$(;,8! W4.)4! W1/';! 0($C'0! -1! 2/6-406! ;.,,0)-!
60).:61)$'!,.E($'.(E!).6)/.-,!C0-W00(!)0'',!$(;!-40.6!0(Q.61(50(-\!
!
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KTEKIS!K4-8R,!K-UNOH,
V'A$"#'("%*,%>,)F()*3)3,+%03,*'*%'$$'51W, +(!$!-7:.)$'!,7(-40,.,8!:1'7,-760(0Z"L>Y[I'(%)*I
:1'7Z=IQ.(7':76.;.(0[ZVH>[! Z&@"L>YI'I&=^&VH>[! 2615! &1'7506! @1/6)0! +()\! W$,! ;.,,1'Q0;! $-!
6115!-05:06$-/60!.(!$(47;61/,!-1'/0(0!Z@.E5$IG';6.)4[!W.-4!$!)1()0(-6$-.1(!12!>!5Eb5B!$(;!
,-.660;! 216! =! ;$7,\! a40! d/$(-.-7! 12! E1';! :60)/6,16! W$,! )$')/'$-0;! 60'$-.Q0! -1! -40! (/5C06! 12!
&=^&!/(.-,!ZO&=^&[!W.-4!$!'1$;.(E!:$6$50-06!ZB[!0d/$'!-1!L\>8!"+,+8!"!51'0)/'0!12!DG/F'V!216!=!
&=^&! 51(1506,\! D7;61E0(! -0-6$)4'161$/6$-0!Z+++[!-6.47;6$-0! ZDG/F'V\MD=l8! @.E5$IG';6.)4[!
W$,! $;;0;! -1! -40! :1'7506! ,1'/-.1(! $(;! ,-.660;! 216! =! ;$7,! .(! $! ,0$'0;! E'$,,! Q0,,0'\!?'$,,!
)1Q06! ,'.:,! ZF$6'! K1-4[! W060! )'0$(0;! .(! $! :.6$(4$! ,1'/-.1(! 216! $-! '0$,-! >! 41/6,! $(;! W060!
0%-0(,.Q0'7! 6.(,0;! W.-4! #.''.m! W$-06! $(;! ;6.0;! /(;06! $! ,-60$5! 12! (.-61E0(\! ?1';I'1$;0;!
5.)0''$6! 51(1'$706,! W060! :60:$60;! C7! ;.:I)1$-.(E! $! E'$,,! )1Q06,'.:! .(-1! -40! :60Q.1/,'7!
:60:$60;! ,1'/-.1(,! W.-4! $! )1(,-$(-! Q0'1).-7! 0d/$'! -1! =V! 55\5.(
I"
\! a1! 6051Q0! -40! 16E$(.)!
-05:'$-0! $(;! 2165! .(16E$(.)! ($(1:$6-.)'0,8! -40! ;.:I)1$-0;! E'$,,! ,'.;0,! W060! 0%:1,0;! -1!
1%7E0(! :'$,5$! Z">L!h8! L\">!5C$68! V>! 5.(8! &^G! aS&BG! "LL! &'$,5$! @7,-05[\! @)$((.(E!
0'0)-61(!50$,/6050(-,!W060!:0621650;!W.-4!$!9/$'!30$5
a#
! ZN+3b@S#[! .(,-6/50(-! Zm/$(-$!
M9!NS?8!NS+8!D.'',C161[\,
V'A$"#'("%*,%>,/"#$%&'(()$*)3,+%03,*'*%'$$'51W,a4.,!:61-1)1'!.,!,)405$-.)$''7!;0,)6.C0;!.(!
N.E/60! =\! 36.02'78! $! E'$,,! )1Q06,'.:! )1$-0;! W.-4! $! E1';I'1$;0;! 5.)0''$6! 51(1'$706! W$,!
.551C.'.]0;!W.-4!Q$)//5!1(-1!$!5$,*!41';06!$(;!-40(!,$(;W.)40;!W.-4!$!:41-15$,*!5$;0!
12! $! :$--06(0;! )4615./5! '$706! ,/::16-0;! 1(! P^I-6$(,:$60(-! d/$6-]! Z#BnF8! T0($[\! a40!
,7,-05! W$,! -40(! 0%:1,0;! -1! ;00:! P^! '.E4-! /,.(E! $! '1WI:60,,/60! 506)/67! '$5:! ZD06$0/,!
O1C'0'.E4-!?5CD8!O+m!YLbM>!JB!'1(EI'.20!'$5:8!d/$6-]!-/C08!YL!h[!$-!>!)5!;.,-$()0!216!c!5.(\!
a40!5.)0''$6!51(1'$706!W$,!-40(!.()/C$-0;!216!ML!5.(/-0,!.(!-1'/0(0!-1!W$,4!(1(I.66$;.$-0;!
5.)0''0,! $W$7! $(;! ;6.0;! W.-4! -40! 411;! $.62'1W\! a40! 0('$6E050(-! 12! .551C.'.]0;! E1';!
($(1:$6-.)'0,!W$,!:0621650;!C7! .()/C$-.(E!-40!,/C,-6$-0!216!,0Q06$'!5.(/-0,! .(!"L!5B!12!$(!
$d/01/,!,1'/-.1(!)1(-$.(.(E!0-4$(1'$5.(0!Z=!5#[!$(;!AG/F'V!ZL\"!W-o[\,
H6$>'#),>6*#("%*'0"X'("%*W,?1';!($(1$66$7,!,/::16-0;!1(!E'$,,!)1Q06,'.:,!W060!.()/C$-0;!.(!
W$-06!W.-4!L\=>!5Eb5B!12!&BB&-&&S?!Z@/@1@[!216!=!41/6,\!a40!,/C,-6$-0,!W060!6.(,0;!W.-4!
W$-068! ;6.0;! W.-4! (.-61E0(! $(;! .()/C$-0;! 216! >! 41/6,! .(! $! >L! g#! $d/01/,! ,1'/-.1(! 12!
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2.C61(0)-.(I5.5.)*.(E! :1'7:0:-.;08! OI-065.($-0;! FIBM?M&DK@OI?YIK?9@\
M=
! N.($''78! -40!
,/C,-6$-0,!W060!6.(,0;!$(;!.()/C$-0;!1Q06(.E4-!.(!W$-06!C02160!:'$-.(E!2.C61C'$,-,\,
-.)$/'0,"/'+"*+,%>,/"#$%&'(()$*)3,+%03,*'*%'$$'51
?:
W,a05:06$-/60!50$,/6050(-,!W060!
:0621650;! C7! d/$;6.W$Q0! ,40$6.(E! .(-06206150-67! Za+m@+[8! $! 60)0(-! -4065$'! .5$E.(E!
-0)4(.d/0! C$,0;! 1(! -4065$'I.(;/)0;! Q$6.$-.1(! 12! -40! 6026$)-.Q0! .(;0%! 12! -40! '.d/.;!
0(Q.61(50(-\!a4.,!$::61$)4!.,!:$6-.)/'$6'7!,.5:'0!,.()0!.-!.,!'$C0'I2600!$(;!.-!$''1W,!6$:.;'7!$(;!
d/$(-.-$-.Q0'7!5$::.(E!$! -05:06$-/60!;.,-6.C/-.1(!W.-4!$(!$))/6$)7!12! '0,,! -4$(!"!A\!9/0! -1!
-40! 51;.2.)$-.1(! 12! -40! 6026$)-.Q0! .(;0%! .(! -40! 40$-0;! 60E.1(8! -40! 1:-.)$'! W$Q0261(-! 12! $(!
.().;0(-! '.E4-!0%:06.0()0,!$!;.,-16-.1(! -4$-! .,! .5$E0;!/,.(E!$!D$6-5$((!E6$-.(E! .(! 261(-!12! $!
FF9!)$506$\!a40!.(-062061E6$5!60)16;0;!C7!-40!FF9!)$506$!.,!-40(!(/506.)$''7!:61)0,,0;!
-1!60-6.0Q0!-40!$)-/$'!-05:06$-/60!;.,-6.C/-.1(\,
H)(6&, >%$, (.)$/%&0'1/%*"#, /'*"&60'("%*W, +(! 16;06! -1! 5.)61'1)$''7! E0(06$-0! 40$-! W4.'0!
:062165.(E! '.Q0I)0''! .5$E.(E8!W0!0d/.::0;!$!p0.,,!G%.1Q06-!VL!FNB!5.)61,)1:0! ZF$6'!p0.,,8!
T0($8! ?065$(7[! W.-4! $! )0''! )/'-/60! )4$5C06! ZMc! kF8! >!o!Fl=[8! $! E600(! '$,06! ZB$,06E'1W8!
D06)/'0,!=>L8!i!j!>M=!(5[8!$!C0$5I,:'.--068!$!C$(;!:$,,! 2.'-06!$(;!$!)$506$!ZF$(1(8!Sl@!
V>L9[8! $,! ;0:.)-0;! .(! @/::'050(-$67! N.E\! @V\! N16! )0''! 5$(.:/'$-.1(! 0%:06.50(-,8!
$::61%.5$-0'7! "\"L
Y
! )0'',! .(!9#S#!)1(-$.(.(E!L\>!o!N3@!W060!,00;0;!1(-1! 2/()-.1($'.]0;!
5.)61:$--06(0;! E1';! ($(1$66$7,\! a40651:'$,51(.)! 0%:06.50(-,! W060! )1(;/)-0;!W.-4.(! -40!
21''1W.(E!"L!41/6,!-1!$Q1.;!-40!)1(-6.C/-.1(!12!SF#!,0)60-.1(\,
S//6*%>06%$)1#)*#)W,G2-06!-4600!41/6,!.(!)/'-/608!2.C61C'$,-,!W060!2.%0;!W.-4!=o!&NG8!
:0650$C.'.,0;!W.-4!L\"o!a6.-1(!JI"LL!$(;!.()/C$-0;!W.-4!:6.5$67!$(;!,0)1(;$67!$(-.C1;.0,\!
&$%.''.(!W$,!,-$.(0;!W.-4!$(-.I:$%.''.(!Z51/,0!51(1)'1($'q!a6$(,;/)-.1(!B$C16$-16.0,[8!NI$)-.(!
W.-4!:4$''1.;.(!Z#1'0)/'$6!&61C0,[!$(;!(/)'0.!W.-4!9G&+\!@0)1(;$67!$(-.C1;.0,!/,0;!216!
.55/(12'/160,)0()0!W060!2615!+(Q.-61E0(!ZG'0%$V<<8!G'0%$YVc[\!a40!2'/160,)0(-!.5$E0,!
W060!)1''0)-0;!C7!'$,06!,)$((.(E!)1(21)$'!5.)61,)1:7!ZaF@!@&>q!B0.)$[!W.-4!$!YM%!1.'!
1Ce0)-.Q0!$(;!B0.)$!)1(21)$'!,12-W$60\,
!
.)*#%/(,0-1,#23+!h0! -4$(*! K0.(4$6;! NX,,'06! 216! ,/::16-! $(;! D06C06-! @)4.''06! 216! )$602/'!
60$;.(E! 12! -40!5$(/,)6.:-\! a40!c
-4
! N6$50W16*!&61E6$5!12! -40!S/61:0$(!F155/(.-7! ZN&c[!
-461/E4! -40!#$6.0!F/6.0!G)-.1(! 216!)$6006!;0Q0'1:50(-! Z+SN!r! s#/'-.I&?OG,t[!$(;! -40!#$%!
&'$()*!@1).0-7!2.($().$''7!,/::16-0;!-4.,!W16*\!
!
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4566%72"#-!8#9%71:2"%#!.$:"(:'(,;!@/::'050(-$67!50-41;,q!JI6$7!:41-10'0)-61(!,:0)-61,)1:7!
$($'7,.,q! $;;.-.1($'! '1W!$(;!4.E4I5$E(.2.)$-.1(!@S#! .5$E0,!$(;!,)405$-.),!12!5.)61,)1:0!
,0-/:!/,0;!216!-40651:'$,51(.)!5$(.:/'$-.1(\!a4.,!5$-06.$'!.,!$Q$.'$C'0!2600!12!)4$6E0!$":!-40!
+(-06(0-!$-!4--:ubb:/C,\$),\16E\!
!
IKVKIK47KH,84O,4N-KH,
"#! $%&'()'*+,(-,(,.'/0!+#1!+,0!2#1!34'5/)'%(0!6#!7#1!89.:%)-0!3#!6#0!;9(*<=/&5'!<>9/%(!??!
),@'/!&'().'!/),A'!%(!&'55!,4B'/%9(!,(4!<%A.,)%9(#!!"#$%&'$()*$+&**$,-)*$CDDE0!"D0!FFG*FED#!
C#! H'()',(>0!I#1!JB=0!7#0!7<,55*<95'&=5'!%(B%K%)9./!9L!,&)%(!4>(,<%&/!,(4!&'55!<9)%5%)>#!+.//$
0)1$(&2$+3&4$CDDM0!M0!NEM*O"O#!
M#! P955%'.0!Q#1!+.@/%&B0!+#0!R(A%(''.%(A!,!K%9/S'&%L%&!&9<<=(%&,)%9(!S,)B:,>!K'):''(!&'55/!,(4!
'5'&).94'/#!5/)6$!"#*$76"2$86-$987$CDDO0!"DM0!CDC"*CDCN#!
T#! ;,@,(%/B%0!Q#1!U%@=&B%0!V#1!?(9='0!7#1!V,<,A=&B%0!U#1!W,@,.,4,0!W#1!+,'4,0!+#0!
7S,)%9)'<S9.,5!&9().95!9L!<%A.,)%9(!9L!/%(A5'!&'55/!9(!,!SB9)9,&)%X,),K5'!&'55!<%&.9,..,>#!:$74$+3&4$
8)6$CDDF0!"CE0!OOET*OOEN#!
N#! Y%54)0!Z#1!Y%.)-0![#1!7',./9(0!\#!P#0!\.9A.,<<'4!/=K&'55=5,.!.'5',/'!L9.!/)=4>%(A!)B'!
4>(,<%&/!9L!&'55!4'),&B<'()#!!"#$(&#3)2;$CDDE0!O0!C""*C"M#!
O#! Q%,(A0!2#1!Z.=-':%&-0![#!3#1!Y9(A0!3#!\#1!\%'50!+#1!YB%)'/%4'/0!I#!+#0![%.'&)%(A!&'55!
<%A.,)%9(!:%)B!,/><<').%&!<%&.9S,))'.(/#!5/)6$!"#*$76"2$86-$987$CDDN0!"DC0!EFN*G#!
F#! 6955%0!P#!I#1!;,@,>,<,0!8#1!V,<,A=&B%0!U#1!7S,)-0!Q#!\#1!U'<@'<'.0!6#1!;,@,(%/B%0!Q#0!
7:%)&B,K5'!,4B'/%X'!/=K/).,)'/]!6'X',5%(A!A'9<').>!4'S'(4'(&'!%(!&955'&)%X'!&'55!K'B,X%9.#!
,-)4"#&/-"*;$CD"C0!MM0!CTDE*CT"G#!
G#! 69K'.)=/0!Q#1!Z.9:('0!Y#!6#1!H'.%(A,0!Z#!^#0![>(,<%&!&9().95!9X'.!&'55!,4B'/%X'!S.9S'.)%'/!
=/%(A!<95'&=5,.*K,/'4!/=.L,&'!'(A%(''.%(A!/).,)'A%'/#!+3&4$8)6$%&'$CD"D0!ME0!MNT#!
E#! ;,A,/'0!U#1!U9K,>,/B%0!Q#1!_@,(90!W#0!W'<S'.,)=.'*.'/S9(/%X'!%()'55%A'()!%()'.L,&'/!L9.!
K%9<95'&=5,.!/'S,.,)%9(!,(4!&'55!/B'')!'(A%(''.%(A#!:$%$8)6$<=#&/>"6&$CDDE0!O0!7CEM*7MDE#!
"D#! I%(')0!\#1!+9(),A('0!U#1!3@%>,<,0!7#1!6,`,KS9=.0!3#1!W,(%A=&B%0!3#1!H=`%%0!W#1!7,@,%0!V#1!U%<0!
Z#1!H9=.<>0![#1!$95-0!7#0!W9:,.4/!/%(A5'!&'55!B',)!/B9&@!.'/S9(/'!K>!,&&=.,)'!&9().95!9(!)B'.<,5!
&9(L%('<'()!:%)B!,(!9(*&B%S!<%&.9:%.'!'5'&).94'#!?"@$+3-1$CD""0!""0!"N"M#!
""#! Z,LL9=0!I#1!a=%4,()0!6#0!WB'.<9*S5,/<9(%&/]!=/%(A!<'),55%&!(,(9/).=&)=.'/!,/!(,(9*/9=.&'/!9L!
B',)#!?";&/$A$53)#)=B$%&'B$CD"C0!',.5>!X%':#!
"C#! ^%=0!I#!^#1!U%<0!Q#1!^=0!V#1!^''0!^#!\#0!_S)9L5=%4%&!&9().95!=/%(A!SB9)9)B'.<,5!(,(9S,.)%&5'/#!
!"#$("#&/$CDDO0!N0!CF*MC#!
"M#! [9(('.0!Q#!7#1!Z,LL9=0!I#1!+&P59/@'>0![#1!a=%4,()0!6#0!\5,/<9(*3//%/)'4!_S)9L5=%4%&/#!76;$
!"=)$CD""0!N0!NTNF*NTOC#!
"T#! 7)'B.0!Q#1!8.'5'/&=0!P#1!7S'.5%(A0!6#!3#1!6,/&B@'0!I#1!Y=(4'.5%&B0!+#1!;%&B)50!3#1!8'%(450![#1!
U=.-%(A'.0!U#1!\,.,@0!Y#!Q#1!U5,.0!W#!3#1!H'54<,((0!Q#0!I954!;,(97)9X'/!L9.!<%&.9/'&9(4![;3!
<'5)%(A!,(,5>/%/#!!"=)$?&##B$CDDG0!G0!O"E*OCM#!
"N#! 8%./&B0!^#1!7),LL9.40!6#1!Z,(@/9(0!Q#1!7'./B'(0!7#1!6%X'.,0!Z#1!\.%&'0!6#1!8,-5'0!Q#1!8,5,/0!;#1!
Y'/)0!Q#0!;,(9/B'55*<'4%,)'4!(',.*%(L.,.'4!)B'.<,5!)B'.,S>!9L!)=<9./!=(4'.!<,A(')%&!.'/9(,(&'!
A=%4,(&'#!5/)6$!"#*$76"2$86-$987$CDDM0!"DD0!"MNTE*"MNNT#!
"O#! R5*7,>'40!?#1!8=,(A0!2#1!R5*7,>'40!+#0!7=.L,&'!S5,/<9(!.'/9(,(&'!/&,))'.%(A!,(4!,K/9.S)%9(!
9L!,()%*RIH6!,()%K94>!&9(`=A,)'4!A954!(,(9S,.)%&5'/!%(!&,(&'.!4%,A(9/)%&/]!3SS5%&,)%9(/!%(!9.,5!
&,(&'.#!!"=)$?&##B$CDDN0!N0!GCE*GMT#!
"F#! 8=/&B@,0!6#1!;'=<,((0!_#1!Z,.B9=<%0!3#1!8,5,/0!;#!Q#0!$%/=,5%-%(A!^%AB)*W.%AA'.'4!6'5',/'!
9L!+95'&=5'/!?(/%4'!^%X%(A!P'55/#!!"=)$?&##B$CD"D0!"D0!T""F*T"CC#!
"G#! ^9B<='55'.0!W#1!3>4%(0![#1!7&B:%'4'.0!+#1!+9.B,.40!P#1!^9=K,(0!?#1!\,&B95/@%0!P#1!7S,)-0!Q#!
\#0!;,(9S,))'.(%(A!K>!K59&@!&9S95><'.!<%&'55'!(,(95%)B9A.,SB>!,(4!K%9%(/S%.'4!,SS5%&,)%9(/#!
,-)-=#&/13";&;$CD""0!O0!+6"*+6"C#!
"E#! \955'=b0!Q#1!6,/S0!+#1!^9=K,(0!?#1!\5,)B0!;#1!H'54B9LL0!3#1!7S,)-0!Q#!\#0!Z'(->5!35&9B95!,(4!
Z59&@!P9S95><'.!+%&'55,.!^%)B9A.,SB>]!3!$'./,)%5'!69=)'!)9!3//'<K5%(A!I954!,(4!%(!7%)=!I'('.,)'4!
W%),(%,!;,(9S,.)%&5'/!%()9!c(%L9.<!Z%(,.>!;,(9,..,>/#!76;$!"=)$CD""0!N0!OMNN*OMOT#!
CD#! Z.9:(0!U#1!^>9(0!^#1!H9b0!3#1!6'%//0!Z#1!;,),(0!+#0!8>4.9b>5,<%('!/''4%(A!9L!&9559%4,5!,=!
(,(9S,.)%&5'/#!M#!P9().955'4!L9.<,)%9(!9L!&9(4=&)%X'!3=!L%5</#!+3&4$("#&/$CDDD0!"C0!M"T*MCM#!
C"#! 3/5,<0!+#1!H=0!^#1!7=0!+#1!$%`,>,<9B,(,(0!U#1![.,X%40!$#!\#0!;9X'5!9('*/)'S!/>()B'/%/!9L!
,<%('*/),K%5%-'4!,d='9=/!&9559%4,5!A954!(,(9S,.)%&5'/#!:B$("#&/B$+3&4B$CDDT0!"T0!"FEN#!
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CC#! 3.(9540!+#1!P,X,5&,()%*34,<0!R#1!I5,//0!6#1!Z5=<<'50!Q#1!R&@0!Y#1!U,()5'B('.0!+#1!U'//5'.0!
8#1!7S,)-0!Q#0!3&)%X,)%9(!9L!%()'A.%(!L=(&)%9(!K>!(,(9S,))'.('4!,4B'/%X'!%()'.L,&'/#!+3&413C;63&4$
CDDT0!N0!MGM*MGG#!
CM#! \955'=b0!Q#0!Z%9,&)%X'!7=.L,&'/#!?()'.L,&%(A!P'55!7=.L,&'!6'&'S)9./!)9!8>K.%4!;,(9S,))'.('4!
7=.L,&'/]!3!+95'&=5,.!3SS.9,&B!L9.![%//'&)%(A!)B'!34B'/%9(!+,&B%('.>1!Ze.('.!8#!I#0!^=)-!Q#!H#0!
R4/#1!7S.%(A'.*$'.5,A]!8'%4'5K'.A!Z'.5%(0!CD""0!CTD0!FE*"DC#!
CT#! W,@,B,/B%0!7#1!^'%//0!+#1!+9/'.0!+#1!_B,/B%0!W#1!U%),90!W#1!8'&@<,((0![#1!\L'%L'.0!3#1!
U'//5'.0!8#1!W,@,A%0!Q#1!R.%&@/9(0!8#!\#1!H,//5'.0!6#0!WB'!6I[!<9)%L!%(!L%K.9('&)%(!%/!'//'()%,5!L9.!
4'X'59S<'()!K=)!4%/S'(/,K5'!L9.!L%K.%5!,//'<K5>#!:$+&**$,-)*$CDDF0!"FG0!"OF*"FG#!
CN#! [9>5'0!3#![#1!Y,(A0!H#!Y#1!+,)/=<9)90!U#1!V,<,4,0!U#!+#0!_('*4%<'(/%9(,5!)9S9A.,SB>!
=(4'.5%'/!)B.''*4%<'(/%9(,5!L%K.%55,.!&'55!<%A.,)%9(#!:$+&**$,-)*$CDDE0!"GT0!TG"*ED#!
CO#! 7S,)-0!Q#1!PB,(0!$#1!+9//<'.0!7#1!U,<<0!H#1!\5'))50!3#1!J%'<,((0!\#1!+955'.0!+#0!3!&9<K%('4!
)9S*49:(fK9))9<*=S!,SS.9,&B!)9!)B'!<%&.9/&9S%&!59&,5%-,)%9(!9L!<'),55%&!(,(949)/#!72'B$("#&/B$CDDC0!
"T0!"GCF*"GMC#!
CF#! 3>4%(0![#1!7&B:%'4'.0!+#1!^9=K,(0!?#1!U(9SS'0!7#1!c5<'.0!Q#1!8,,/0!W#!^#1!Y,5&-,@0!8#1!7S,)-0!
Q#!\#0!+%&.9*;,(9/).=&)=.'4!\.9)'%(!3..,>/]!3!W995!L9.!I'9<').%&,55>!P9().955'4!^%A,(4!\.'/'(),)%9(#!
84"**$CDDE0!N0!"D"T*"D"G#!
CG#! PB'(0!Q#1!+'5,0!\#1!+9'55'.0!+#1!^'(/'(0!+#!P#0!+%&.9&9(),&)!['S.%()%(A]!3!W'&B(%d='!)9!
\,))'.(!I954!;,(9S,.)%&5'/#!76;$!"=)$CDDE0!M0!"TN"*"TNO#!
CE#! I9.-95(%@0!Z#1!+'5,0!\#1!+9'55'.0!+#0!;,(9*/).=&)=.'4!<%&.9S,))'.(/!K>!&9<K%(,)%9(!9L!K59&@!
&9S95><'.!/'5L*,//'<K5>!,(4!c$!SB9)95%)B9A.,SB>#!!"=)#&63=)*)DC$CDDO0!"F0!NDCF*NDMC#!
MD#! 3-%9=('0!3#1!7)9.&B0!+#1!Z9.('(/0!+#1!WB'.>0!+#1!\%'50!+#0!7%<S5'!,(4!.,S%4!S.9&'//!L9.!
/%(A5'!&'55!<%&.9*S,))'.(%(A#!?"@$+3-1$CDDE0!E0!"OTD*"OTC#!
M"#! Z,LL9=0!I#1!Z9(0!\#1!7,X,)%'.0!Q#1!\955'=b0!Q#1!JB=0!+#1!+'.5%(0!+#1!6%A(',=5)0!8#1!+9(('.')0!
7#0!WB'.<,5!?<,A%(A!9L!;,(9/).=&)=.'/!K>!a=,()%),)%X'!_S)%&,5!\B,/'!3(,5>/%/#!76;$!"=)$CD"C0!O0!
CTNC*CTNG#!
MC#! RK,.,0!+#1!V,<,)90!+#1!39>,A%0!W#1!U%@=&B%0!3#1!7,@,%0!U#1!_@,(90!W#0!3!;9X'5!3SS.9,&B!)9!
_K/'.X%(A!7>('.A>!RLL'&)/!9L!\876;!9(!?()'A.%(*6I[!Z%(4%(A!c/%(A!?()'55%A'()!7=.L,&'/#!72'B$
("#&/B$CDDG0!CD0!MDMT*MDMG#!
!
!
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!
!
!"#$%&'$()%*+$,,),"*-./0&1"#.&2./&'-.%$%&3$0")4'*,.,533&0"*-.&%./'$,,.4&6*0,')3,7.8!9.)($/*,.&2./&'-.
%$%&$00$:,.$2"*0.)((*0,)&%.2&0.;$<.=>.;?<.@>.;4<.A=>.;-<.A@.$%-.;*<.B=.()%5"*,.)%.$%.$C5*&5,.,&'5")&%.&2.
*"#$%&'$()%*.;B(9<.$%-.DE5F'G.;=7A.1"H<7.;2<.E?,&03")&%.,3*4"0$.&2."#*.-)22*0*%"./&'-.%$%&$00$:,.53&%.
0)%,)%/.1)"#.1$"*0.$%-.-0:)%/.1)"#.IB7..
JKKLA@M((.;KB.L.KB.NOP<..
!
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!
!
!"#$%&%&'()**+(,-(.&)(#%/*00.1(0%23"'1.+34(2"(#%/1"+.22*1&(23*1#"+0.5#"&%/('"0)(&.&".11.456(7.8(
9/3*#.2%/5()%5+0.4%&'(23*(5://*55%;*(52*+5(&*/*55.14(2"(<.$1%/.2*(#%/1"+.22*1&*)('"0)(&.&"+.12%/0*56(7$8(
=">?#.'&%<%/.2%"&(9@A(%#.'*("<(&.&"521:/2:1*)(0%&*5(>%23(.(>%)23("<(B(.&)(BC(D#6(7/8E(7)8E(7*8E(.&)(7<8E(
)%5+0.4(3%'3?1*5"0:2%"&(9@A(%#.'*5("<(#%/1"+.22*1&*)('"0)(&.&".11.45("<(;.1%":5(53.+*5(.&)()%#*&5%"&56((
FGGHIJB##(7GK(H(GK(LMN8((
!
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!
!
!"##$%&'"()*+$*+$,-.$%+&$/01.2*%3"&$45$67.8)&"$#)+"($*229:($()7)#%:#;<$='%("$2*+3:%(3$7)2:*(2*>;$)7%?"($
*@$7*9("$@)A:*A#%(3($7)?:%3)+?$*+3*$B%C$,-.2*%3"&$?#%(($%+&$B2C$/01.@9+23)*+%#)D"&$?*#&$+%+*>%:3)2#"($*@$EF$
+7$)+$&)%7"3":$(">%:%3"&$A;$G5$+7<$!*+@*2%#$@#9*:"(2"+2"$7)2:*(2*>;$)7%?"($*@$@)H"&$2"##($(3%)+"&$8)3'$
0,=.#%A"#"&$>%H)##)+$%+&$:"&.#%A"#"&$,.%23)+$&)(>#%;)+?$%&'"()I"$()3"($%+&$2;3*(J"#"3*+$*@$%$2"##$7)?:%3)+?$
*+3*$BAC$,-.2*%3"&$?#%((K$%+&$B&C$/01.2*%3"&$?*#&$+%+*>%:3)2#"(<$$
LMMHNME77$BMN$H$MN$1=OC$$
!
!
Page 15 of 17
ACS Paragon Plus Environment
ACS Nano
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
!!
!
!
!"#$#$"%&'()*%++%,$-*#+*(*./(-01"%2(3#4()*)($$0,%*#+*-5"%&0,()*3#)6*4(4#5(&$0,)%-*/46%&*)(-%&*0))/'04($0#4*($*
789:;*4'<*="%*'%(-/&%'%4$-*>%&%*5%&+#&'%6*#4*(*3#)6*4(4#(&&(?-*'(6%*#+*:9*4'*5(&$0,)%-*>0$"*(4*
04$%&60-$(4,%*#+*@A*4'*(46*0&&(60($%6*B?*(*B%('*#+*CA*D'*04*60('%$%&*($*5#>%&-*#+*;E*:*(46*F*'G<*H(I*
=%'5%&($/&%*60-$&0B/$0#4*%25#-%6*$#*(*)(-%&*5#>%&*#+*F*'G*(46*HBI*$%'5%&($/&%*5&#+0)%*#B$(04%6*+&#'*$"%*
)04%-,(4*HB)(,J*(&&#>*04*H(II<*="%*>"0$%*6(-"%6*)04%-*0460,($%*$"%*B#&6%&-*#+*$"%*CA*K'1>06%*)04%-*'(6%*#+*
3#)6*5(&$0,)%-<**
F;:2:@;''*HL;*2*L;*M!NI**
!
!
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